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Short-wave diathermy is the best known 
widest used, safest, and, in my opinion, the 
most effective method of deep heating of 
the body tissues. I prefer to use the full 
title because, of the three words, I think 
diathermy is probably the most important, 
indicating, as it does, that through heat is 
taking place. 
Why, then, is it referred to as short-
wave? This is in order to distinguish it 
from an older method of diathermy called 
long-wave diathermy and from a newer 
method (not as useful I-think) called micro-
wave. In fact, the wave length of any dis-
charge from the machine is only incidental 
to the more important property of the 
frequency. The problem in producing heat-
ing of the body electrically is to submit the 
tissues to sufficient electrical energy to 
produce heating without producing other 
undesirable effects such as nerve stimulation, 
muscle stimulation, electrolysis, and actual 
disruption of cells. This problem has been 
solved by applying a current which is 
oscillating rapidly, at a frequency greater 
than one megacycle. The frequency used is 
in the vicinity of 30 megacycles, that is, 
the current reverses its direction 30 million 
times per second. The additional advantage 
of this frequency is that it renders contact 
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of the skin with the electrodes unnecessary 
as this current will easily pass a condenser 
and hence an air gap between the treatment 
electrodes and the body. 
GENERATION 
How is this done? The basic circuit is 
that of a condenser and an induction coil 
(termed an inductance) in series (Figure i ) . 
This is the resonating oscillatory circuit. Let 
us imagine that the condenser is charged 
fully. The current will then flow through the 
conductor via the inductance in order to 
neutralize the charge on the plates of the 
condenser. However, a field of electro-
magnetic force is set up in the inductance 
so that when the charge on the condenser 
is zero, the cutting of the inductance by the 
lines of force changing, induces further 
flow of current in the same direction, i.e., 
a direction opposing the change in the lines 
of force. Thus the condenser becomes 
charged in the opposite sense. The reverse 
then happens. The current, attempting to 
neutralize the charge on the condenser, flows 
back in the opposite direction, and a wave 
train of oscillations is set up. The frequency 
of these oscillations is entirely dependent on 
the physical properties of the condenser and 
the inductance, and hence, by adjusting these, 
any desirable frequency of oscillation may 
be produced. 
T H E RATIONALE OF SHORT-WAVE DIATHERMY 125 
However, because there are losses of energy 
in any such circuit each succeeding oscillation 
will be smaller than its predecessors (Figure 
1) and a damped train of waves results. 
However, if it is possible to inject into this 
circuit a small amount of electrical energy 
at the right time these oscillations will 
continue. This is done by arranging what 
is called a positive feed-back with a triode 
valve. The triode valve is arranged in a 
circuit as illustrated (Figure 2) to allow 
current to pass from the anode to the cathode 
through the grid at just the right time to 
maintain the train of oscillations. From this 
oscillatory circuit the current is transformed 
by air transformer into an entirely separate 
circuit which is the patient's circuit, and by 
means of the variable condenser this circuit 
is tuned to resonance with the original 
circuit. Thus the part of the patient placed 
between the treatment electrodes is subject 
to an electrostatic field which is reversed at 
the rate of 30 million cycles per second. 
Further developments include a two 
valve oscillating system, which provides 
oscillations which are symmetrical in regard 
to the patient, who is then subject to a 
potential difference of less magnitude, and 
the device of self-tuning of the patients 
current, which eliminates the human error 
in tuning and allows the patient to receive 
the maximum possible effect constantly. 
EFFECTS ON TISSUES 
Now, what happens to the tissues? The 
tissues subjected to this type of electrical 
energy may be regarded as a series of minute 
condensers and resistances both in parallel 
and in series, and in each of these a small 
amount of current passes each time the field 
changes direction. Hence, as the tissues are 
neither perfect conductors nor perfect 
insulators, a minute amount of heat is 
generated in each of these small condensers 
or resistances. The summation of these is 
the total amounting of the heat produced 
by the whole process (Figure 3). 
The amount of heat produced in any 
individual tissue is dependent on the con-
ductivity and the dielectric constant of that 
tissue; thus fat has the greater dielectric 
constant with less conductivity, muscle has 
greater conductivity but the dielectric 
constant is smaller. However, these tend 
to neutralize when the frequency is as great 
as 30 megacycles and all tissues are heated 
it? Series 
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more or less uniformly, even bone. This 
contrasts with some of the other heat pro-
ducing modalities, such as ultrasonic, which 
are reflected from bone. As far as current 
flow in the tissues is concerned, each 
individual electron does not travel far 
before it is pulled back in the opposite 
direction. Hence there are no changes suffi-
cient to interfere with the tissues or stimulate 
nerve or muscle. In applying short-wave 
diathermy by the condenser field method 
it is important to keep the treatment plates 
parallel wherever possible for although the 
field will bend there will also always be a 
concentration of the field between the nearer 
points of the electrodes. In addition to the 
condenser field method, short-wave diathermy 
may be applied by the use of a coil, and 
here the effects are produced by electro-
magnetic induction as the coil is wound in 
an inductive fashion around the part to be 
treated. 
There has been much experimental work 
done on the effects of short-wave diathermy 
but no evidence has been produced to show 
that the effects on the body are any other 
than the application of heat. Its chief value 
lies in the fact that this heating may be 
obtained deep in the tissues, although the 
heat is always greatest near the electrodes. 
This is a valuable safety measure providing 
the patient's heat sense is intact as any 
tendency to overheat will first be produced 
in the skin and the patient is warned of this, 
INDICATIONS 
What are the indications for short-
wave diathermy ? Indications are any condi-
tion in the musculo-skeletal system and 
occasionally in other systems where the 
analgesic effects of heat are required. The 
common indications are painful joints 
due to osteoarthritis, rheumatoid arthritis, 
sprains, long immobilization and also pain-
ful conditions in the soft tissues. The 
optimum length of time for a single applica-
tion is probably about 30 minutes, anything 
less than 20 minutes not being worthwhile. 
Short-wave should be prescribed in a strict 
course, twelve treatments probably being a 
convenient number to prescribe, after which 
the patient should be reviewed. If then 
pain is either relieved or not improved at 
all, the application should stop here and in 
the case of no improvement some other form 
of physical treatment may be tried. If the 
patient is improved but still having pain, a 
further course of twelve treatments may be 
prescribed. However, I do not think that 
after two such courses short-wave diathermy 
should be persisted in. A further course 
may be indicated at a later date. Unless 
there is some specific contraindication, short-
wave diathermy should be followed by 
exercise. We should capitalize on the pain 
relieving effects of short-wave diathermy to 
improve movement and muscle power. 
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